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The National Health Insurance (NHI) has started to cover robot-assisted thoracoscopic surgery (RATS) for malig-
nant lung tumors (LTs) and mediastinal tumors in 2018 in Japan. The number of domestic RATS is increasing
rapidly in thoracic surgery. Our department has started performing RATS in April 2012 as clinical research. A
total of 214 patients received RATS between April 2012 and February 2020. After NHI coverage, all cases judged
to be resectable by video-assisted thoracoscopic surgery (VATS) were performed as RATS. One hundred thirty-
eight cases were LTs, 74 cases were mediastinal tumors, and 4 cases were LTs with mediastinal tumors. As
RATS procedures have several variations, we performed RATS lobectomy with four-port incisions and a 3-cm
utility thoracotomy or a CO2 insufflation combined assistant port and RATS resection of mediastinal tumors with
three-port incisions by CO2 insufflation. Only 1 patient with thymoma converted to VATS. In the near future,
RATS will become the best surgical technique for open surgery and/or VATS in the field of thoracic surgery.
This new surgical technique is beneficial both to our patients as well as to the surgeons.
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Figure　1.　Intraoperative view of robot-assisted thoracoscopic surgery (RATS) for lung 
malignancies.
(A) Port placements for portal RATS.
(B) Four-port incisions and a 3-cm utility thoracotomy (white dotted circle).
(C) An assistant utility thoracotomy/port was added to the standard setup in the fourth 
(for upper lobectomy) or fifth (for other lobectomies) intercostal space. This utility thoracot-
omy/port allowed VATS instruments to be used routinely through our VATS procedure 
(white dotted circle).
(D) Vascular robot stapler through a 12-mm port resected pulmonary artery.

























が有用と考えている（Figure 1C）．da Vinci XiⓇサー






癌 129例（腺癌 116例，扁平上皮癌 9例，神経内分
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Table　1.　Patients’ characteristics of lung malig-
nant tumors.




Age (years), median (range) 68.5 (43-90)
Histology, n (%)
Primary lung cancer 129 (92)
Adenocarcinoma 116 (83)
Squamous cell carcinoma 9 (6)
LCNEC 4 (3)
Metastatic lung cancer 11 (8)







LCNEC, large cell neuroendocrine carcinoma; 
RUL, right upper lobectomy; RML, right middle 
lobectomy; RLL, right lower lobectomy; LUL, left 
upper lobectomy; LLL, left lower lobectomy.
泌腫瘍 4例），転移性肺腫瘍 11例であった．術中迅
速診を 66例（47.1%）に施行し，診断を得た．切除
肺葉は右 88例（上葉 43例，中葉 18例，下葉 27例），
左 52例（上葉 33例，下葉 19例）であった（Table






139分，右中葉 196分から 115分，右下葉 201分から





































2012年 4月から 2020年 2月までに，肺悪性腫瘍
と同時切除した 4例を含め計 78例の縦隔腫瘍に対
し RATSを施行していた．手術の内訳を表に示す
（Table 3）．女性 42例，男性 36例，年齢は中央値 60
歳（26～90歳），手術時間は中央値 165分（49～378










腺腫 22例（重症筋無力症合併 5例），胸腺癌 7例，
胸腺囊胞 26例であった．中・後縦隔では，悪性腫瘍
縦隔リンパ節転移，神経原性腫瘍，気管支囊胞など





Figure　2.　Intraoperative view of robot-assisted thoracoscopic surgery (RATS) resection 
of the mediastinal tumor.
(A) Port placements for RATS resection of the mediastinal tumor with three-port incisions 
by CO2 insufflation.
(B) Port placements for trans-subxiphoid RATS resection of mediastinal tumors. Subxi-
phoid ports are marked with a white dotted circle.
Table　2.　Operative characteristics of lung malignant tumors.
Operative time (min), median (range) 272 (159-585)
Console time (min), median (range) 162.5 (79-367)
Blood loss (mL), median (range) 14.5 (2-494)
Tumor size (cm), median (range) 2.0 (0.4-11.0)
Lymph node dissection, n (%)
ND2a-1 and more 110 (79)
ND1b 27 (19)
ND0 3 (2)
Extended resection, n (%)
Chest wall 3 (2)
Pericardium 1 (1)
Bronchial stump coverage, n (%) 11 (8)















Paroxysmal atrial fibrillation 1 (1)
Conversion, n (%) 0 (0)
ND, nodal dissection.
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Figure　3.　Intraoperative view of the pelvic docking approach in robot-assisted thoraco-
scopic surgery (RATS) for the lower-middle mediastinal tumor.
(A) Port placements for the pelvic docking approach in RATS.
(B) Left-side view from the docking and positioning of the robotic system with the patient’s 
head to the left.
Table　3.　Patients’ characteristics of mediastinal tumors.




Age (years), median (range) 60 (26-90)





Tumor size (cm), median (range) 3.2 (0.9-12.0)
Histology, n (%)
Thymoma 22 (28)
Thymic cancer 7 (9)
Thymic cyst 26 (33)
Neurogenic tumors 4 (5)
Lymph node enlargement by metastatic carcinoma 4 (5)
Teratoma 3 (4)
Bronchogenic cyst 3 (4)
Others 9 (12)
Operative time (min), median (range) 165 (49-378)
Blood loss (mL), median (range) 5 (1-200)
Conversion to VATS, n (%) 1 (1)
Complication, n (%)
Chylothorax 3 (4)
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